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(54) Thin film resonators fabricated on membranes created by front side releasing

(57) A new bulk resonator may be fabricated by a
process that is readily incorporated in the traditional fab-
rication techniques used in the fabrication of monolithic
integrated circuits on a wafer. The resonator is decou-
pled from the wafer by a cavity etched under the reso-
nator using selective etching through front openings (vi-
as) in a resonator membrane. In a typical structure the
resonator is formed over a silicon wafer by first forming

a first electrode, coating a piezoelectric layer over both
the electrode and the wafer surface and forming a sec-
ond electrode opposite the first on the surface of the pi-
ezoelectric layer. After this structure is complete, a
number of vias are etched in the piezoelectric layer ex-
posing the surface under the piezoelectric layer to a se-
lective etching process that selectively attacks the sur-
face below the piezoelectric layer creating a cavity un-
der the resonator.
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